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qsJ« which tuM baan attarajatsdr^ to 

pathway of lha bactarsjm. Sudi Mm an> dftctdsad, to axair^ h EP-A^XJ22237. Tha ator acakJ »rt crt aafjwiata 

» si man and aramats. and Stay can atso ba usad sftactwary 



aafaT^MS 



t, afceiong Moratory humoral and catJ-maciatad Ironuna 



Syrnpostum No. 63, Planum. Now tbrk; pp 71-63, 1993). 



rasponsaa to tha raoombaiant anugans. C 
vaccina dafeary systems (C. K 

Tr^#ff> v# praUtfflai Id bt &pwcon*»i in #to d 
is obtstnnQ 4i High laaWf of cprwon of 9m fMOfftbmwt 4W&qmi in ttiat & 
« to»1goarannsitjiarafjpanf*How^ 

caB vUb»ty P- Charts* and Q. Douoan. TBTECH fi, pp 117-21, 19901. randsring tha vaccina trafftacttva or causing too 
of B^ia cc f*irartPNA, O a»aralpoa«t^ad 

rrads earring ataantal ganaa, *on-otr p remol a r a or aioorporaSon of tha foraign oanaa Mo 0*a ■almonatta ehromo- 

» An afcama»» approach to oina xtt Ta ^ 

and ona such promotar it tha ££Si rstrtta raductasa premolar njr£ which t* indued undar ana «ci b k*li and ha* bam 
usad in biotachnotogy tor tha production of tstsnua toxin tragman] C (TstC) Of CrnjfrrthrTl t atari (M.O. Oxar «f «/ Nud. 
Ac Raa.. IS. pp 2889-92. 1991). N has prawtouafy baan tound by tha irwantora rjl taa appaoston (8.N. Chatfiald «faf 
BtoTachnolOQ* \W. 10. pp 686-92 1992) thai an Am , Ba ft n jnafla harhourtog a construct a^as^ TalC trim to nrrB 

9 P fomot,r (pTET"* 1 5) aactad vary high srtHatanua aratjocry rasponsas In mfca. Tha artida by Ghafliaid at a/ was pub- 
Bshad aflar fha priority data of 8ss appacalion. 

*thaP28a 



Tatarus toxoid has baan axtancrvary usad as an adjuvant to chamicafy oouplad gussi apftopas (DA. Harrington t 
a/. Natura, 320. PP 297-9 1967). Tha potant araruvganicity ot TatC in SaJaagnjfii sugoastad to us that k may ba pos- 
sess lo aaptoil ttas charactar to promota 9m hnrrwa raaponaa of tha guast papbdaa or prorjsina- 1 km mt m , losing two 
protaaw loaata ofan laadi to an Ixonao^ 

vlduaJ comaonaras. F=or axarrpta fha B subunti ol t>a Viario oho»ania fCT-m and Exoi fLT-m aniffotodna ara oo.»Mtti 
mucoaal a wn u no u aii s but ganaac fusions to (has* cubuniti can attar tha akucsura and proparta s of fha camar and 
hanea thaa imnxax g ani d ry (saa U SandtoW «l «/. J. Bactariot IBS. pp «S70-a, 1987. Ctonanta 1990 and U. 
Ltoaoornba «f at [Mol. Uierobiof & pp 1389 1990). Moraovar. many ha t aretogoua ganaa aiprstaart in bactaria ara not 
prodi^ n aoajbto pn*^ tcMad. or ac^ 

tf.BiorTaehnctagy ft, pp 291-4. 1988 and R, HalanbooX at at. BkVTachrwtogyLpP 710-5, 1989]. 
Q il wi Cat)|#ct of thtt ■wwnfort to CMWCOfn# ttw ftftoc vnonttonod probflGrnaja. 

Wa hat now tound tad aflidani axprasaion of racantanant antioanc. and In particutsr tuston protainm, can ba 
acniavad h bactaria won as fjaaXDOftllfL by tha uaa of an anduotbJa promotar such as nirB and by aioorporaing a Oast- 
Ma htnga rsgton bataaan two anUgaric oornpooants ol tha turion protarv Tha raauKng la o o n M na nt anagans hava 
baan shown to hava good Imrnjrogsnidht ft has also baan tound, stapr Ui rtjt i, fial anhancad a j oya ssi on ol a protafci 
ntsantodtori 



Aocordlngty. in a first aspacL tha praaant aaranaon proiridaa a ONA construct corrprajng a promotar saquwva 
cparaW Mart to • aa^tanc* anooea^ 
oiapromototac«jancaajorw)hB>tngac*v^ 

fa anofhar aapact tha fcwantoi proridaa a ONA constrict umuiw u j a promotar aaquanca oparabty tnfcad to a 
DMA saojuanca anoodkig intad first and saoond protaina, wnaraki tha first na ta rolog o iat protaln is an anbgorac 
aaojuanca oomprMing Mtanus usin fragmant C or ona or mora apaopaa thsraot 

to • kjtVM aspaa tw tr«n«itk» pranote 
ONA conttuct as hananbatoa daflnad. 

to a ano#Mr aapact, tha awantion provfdaa a baton prolain. prafarsbt| in substaralaay pura tonv tha toston protain 
compna*^ Infcad (a g by a hinga ragon) hrtt and saoond proHma. 9>m ttation p-otain b«*ng arpraaaad by a nj 



Atoo dajctosad is a fusion protain uum salting Tatanua toxin naomant C or ona or mora apttopw tttaraof Inhad to a 
aacond hat a njtogoua protai n . Such a protaln may ba in subatantaty pura form. 

to a torthar aapact (ha IninvB^x^ provisos a pnscaaa tor tha praparaaon of an attanuatad bactariunn which comprisas 
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Tha tHt and s*cond prof**™ ar* p «BlBi slJj i ha T a rr ici tfu u i prolans and h partcutor can b* potyp*pbd* wrnuno- 
pan*; tor axampia thay may »• sntiganic soojuaneas dsnvad ton a virus, twctarkm. tungM, ymt w pm*ta in par* 
dculir, lllipratin^ff^lhatirst ftfd pfctabiisanaiTloank Mqutnc*oonY>1sinotUanL*icidrib«gmartC orapltepM 



Tha second protain Is preferably antigenic determinan t of a pathogenic orpjanssm, Fcr «xarrcas, tt* anagarac 
d* ta rrnlrwn t riwyb* en anfi y ^rw; sequel 

Examples of viral artigarac Mquaneaa tor ffwhrst tndAv second he t erologous protein* art sequences derived 
trorn a typa of human krmrto-daridancy virus (HIV) such as MJV-1 or HJV-2. (h* C04 receptor Hnctng cn* bom WV. 
tor exempt* bum HhAI or -2. hepatitis A or B virus, human rrinoviru* such as type 2 or 14, Herpes simplet virus, pc*r> 
virus typa 2 or $, lcot-*nd-rreumd»iMa vs\«(FMOSr), rabies virus. roUiviru^ b^Uafua v<a^ ccx»a^ »vu4. raxr^n 
ptpilornvirMpf?V).feyexs^^ 
protan or teapoapas: and saltan fe^^ 

darwad tarn Qop*rt«rt» pertoocrs (e-Q. PCS orolain and flatiwntnus r w*r n*op*rfi r*n (FKA) antigens), yfcrfa driwi. 
BtfiUAJuflDCib ard EifiBfi antigans such at &figj,h*el Labia toon B subunit (LT-B), EsA antigens, and entar- 



Parbcubtf antigana induda tia tut lengti ^Ktfr^nrr ^ rnaraoni P20, and otgornars (ag 2. 4 and 8-mers) of the 
insTs*iogenicP28ea MS- 131 papbd* (which contain* berth a B and T cat aprtopa). and human papaVrn* virus E7 pro- 
tain. Harps* ctrnplax aneoana, toot and mouth d a a nt vtru* antigen* and tartan srvrunodef iciency vWus anOgen*. 

Tha promottr sequen c e as ona having acsvtty which Is Inducad In rasponsa to a ohanga to fw curroundng envf- 
ronmanL and an example of such a promotar sequence Is ona wh&i has activity which is inducad by anaarofaic condV 

in warnaSo^Pt^/^ptcaiw PCTyG89aW3tfT^ ntfl pwaw has baen tsotatad from Ejsi. wrier* tllracss 
eg* a nion of an cpsron which Induda* tha nttrta reductase gana rtrfi (Jayanman *t «/. J. Md BcL DB. 781-788. 
18rn.arrfQffi0^taiQ{PaaJamn«ra/. Eur. J. FSochem. 121, 315-32*. 1990). S is regulated both by nitrite and by 
Changs* in th* oxygen tension o< Ih* anvironmant. becoming acsva when dapnVad of oxygen. (Cola, Bocham, Oophys. 
#cta. iSSL 356-368. 1968}. Reopens* to anaardbksis is mactatsd through (h* protain FNR, ecang as a ranscnpoonel 
senator. In a mschant&rn common to many anaerobic r etp i r s to ry ganas> 

By deletion and rnutsttonaj analysis the part of th* promotar which responds solsty to anaaroblosaj has baan ssotsfarl 
and by companson wttit other anaarobssaVy^agutstad prornotars a oonsansus f-NR-bindng sits has baan Identified 
(Bel of af. Nud. Adds. Has. 12. 3865-3874. 1989: Jeysraman ef Ml. Nuet. Adds, Re*. 1Z 135-1*5. 1989). ■ has also 
baan shewn tut the dtstano* between th* puurtv* FNR-cinding sit* and the -10 homology racoon is cnbcol (Bal et Ml. 
uofsc hacrobiot4. 175S-1 763. 19CO). B hffiaralorspTStarrad to um (^Mps^tf okBpronvtewh^facpondS 
s ciary to anaarpbio ri i As usad hatain, rawranca* to ffi* pjrfi promouw ratar to lha promotar Usafl or a part or ctanvsflwa 
ttiaraof which la capabla of promobng asiprassjon of a coding s*csi*nca undar anaarofaic otssSsons. ThM praflarrad 
aaosiano*, and wrath oontajns tha njrfi promotar iai 

AATTCrUSCTAAATTTCATCTACATCAAATCGTACCCCTTCCTCJULTCG^ 
TAGGCCCTACG6CC (3BQ ID HO: 1) 



Tna htnga ragion is a ragton dasignad to promots lha indapandani tolcsng of both awj fast and sacond protavts by 



Tha hk^ ragion tvpteasr la a *4ciu*rc« arwoc^ 
hnga ragion may ba cornposad anbrafy of prcsna andtof glycina arrsno a ck ii, Tha hsigs ragion msy ccmpriss ona or 



Tha Mnga ragion may, tor axampl*. contain up to about frftaan arrano adds, tor anmpJa at toast 4 and pralarahfy 
8*14 trrino acids, tha numbar of amino sods baing such as to ynpa/t flaxtodrh' bsnvsan tha first and sacond protsins. 

In ona amtadknant In* henga ragion can corraspond CUbCtansafJy to Si* rtnoa domain of an snbbody immxiogiob- 
uBn. Th* hrv* lagions cf IgO antiboctes in parbewtsr *n» rich in prutn« p'.E. uBcha«tson it Ml. J. Bid. Oam. 2£L 683- 
9 1977^ which ara «toug^ to pr»rida a flaxte 
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VMtt<iU wish^ to b* bcorri by *rry lhaory. p 
stJucDjr* jf m a f . t snsttf ot Owa arnino acid hndani rotabon around 9wj papsds bond sut connacts 9m prolna rasidua 
wKi an adjacant arrano acid. This p/oparty is thought to prsvant profna, and adjacartt rasiduas. from aduutisj tia 
ordarad sbuctxn of sn atoha hab v ban s*w^ 

acid, wHh vary imltad staric damands. OVycst* is ffwught to function as a flaxU* stoow in lha tang*. Otoar amino adds 
may ba substiutad tor gryorta, particulany thoaa without buScy sklw-chain*, such as alanirt*, ftanoa. asparaguw and 



In ona p/afarrad antxiuananl, tha hinga ragion is a ohain of lour or mora a 

wrwain Pro ts prcona. X and Y ara aach grycina. or an arrano sad rwving s norvbuBty sida chain; Z is any smno add. 
p Is a pocttv* Intagar: q Is a posttv* sitagar of ton ona to tan: and r is zaro or a pos4m bitagw- graatsr tram zara 

Tha hviga ragion can ba a cSscrata ragion hatarotogous to both lha first and saroiri prolains or can ba dsfinad by 
a carfaovy and portion of lha first protaat or an anwio aiid porsort of 9is saoond prcsaax 

Codons which art MracsMntry udtzad in Sj/A |K Ooajaan ef ml, Oan* 1A 199-209. 1982] and *s«>nan»— *rs 
safacssd to anooda tor ths hinga. as such ran ecctans ara nougt* to causa rtnsom* pawing du^ 
rna«sarsj*r arsl shw la th* corrad 
toaddiboa vWwf»c<»«**sr*«tricb^ 
fuaion. do not ancod* lor butky or charpad lilt gm u p a. 

si a mot pi^rarrad aspact. th* pr***rtt in»f*nton orovidaa a ONA mcaacut* aamorii**} t» nirfi promotar ooarabfy 
Unpad to • DMA saquanc* anoacflng fnt and saoond porypaptid* imrrtjnog*na Mead by a ring* ragion. wharabt th* 
first pofypapbd* immunogsn cornpn*** tatanus toxin t'agmant C or aptapas tftaraof. 

Also rfs c to aa d is a DMA construct oarrpri si ng a promotar saojuanca whosa sctrvtry is inducad in rasponsa to a 
Chang* in tha sunoundng arwironmart. amid promotar saojuanca baing opsrabJy Mead to a ONA saquanea anoodng 
a first amtoariic saqusrtc* and a rwiga ragicn and 
introduction of a saoond sitiiganic saojuanca. 

Furttar dtedosura induda* a ONA construct cornprising * promotar saojuanca oparacfy Mead to a first ONA 
saquanc artcodSig Tsssrus loxsi C to^»^^ 

cant to th* T-«nd twraol ona or mora rasbxsdn Mas tor th* raroducoon of a sacond srttgaric saojusno*. Tha pro- 
motar of such s ONA construct may hav* an activity whkh Is toducad si rasponsa to a Changs m tha suroundng 
ar*nronm*nt Thus, 9ta activity of th* promotar may b* irsjucad by anaarobic oorstlions. Such a promotar mayba ti* 
njfflpronx^orapartord*rT»r«tiv»tw 



to anoirwrprslarrad aspact of lha invanti^ • 
tarta. Oor tj irwig*»[^ promotar * 

snmunogans knkad by a htng* ragion, wharain 9m nrst pctypaptid* immunogan comprtsas tatanus toon trapjrnanl C or 



It ha» baan touridt^ by p rovide a DWsaoju^ 
to • sacond saquanc* ancodtog an antigan. tw ageprascton of «ta saojuanca to bactarfal oafs Is anhancad rstttlva to 
Ctti Sbuc tswrwraini^lrsomarTlCandhirig^ 

protain of B.m*n*onJ whan «xpra*s«d u a lusion to TatC was graatar man whan Ih* P28 prolan wm% aiprassion alon* 
from Bwj DjfjQ promotar, Tha TatC fi srioiM to lha tisl langtti P28 protasi of B_ mttnsoni and ts tsndam apitcpas wars all 
BOBjcta and axprassad In bott EjbpJ and S.hcfwnurfc»n. In addUon. th* TatC*P28 fusion protasi was capabls ot baing 
afirity puHTwdby a gjUsMona agarosa mstox. suggasting tiat tia P28 had toldad corracoy to adopt a confer m a tion 
ctl capatf* o< cindng to Its natural substrata 

Stsbt* aiprassion of tha first and saoond hatarotogous protsins anfcsd by 9** hnga ragion can ba Obbunad jQjyiyjjjj- 
Th* hatarotogous protons can ba casrassad si an attsnuatad bactanum which can thus ba usad as a vaeona. 

Tha sttanuatad bactanurn may ba salactad horn tha ganara SAddDbwL BMltslfHi wa»fi* p*» tWsudl 
arriYarsoa. Attart a tivah s^ attarsjatad baOaram ir^ 

parfccUar tM lc*owino icacias can b* manbonad. ajvooi • (h* cauaa of human hohoid: ^h^rnurii-r" • tw causa at 

* ' : '— ' — '~i — 't fl arlintftji r" — 'rr'T~^~n^^n-rii-nftlf i nrai i1 l l ■ nirti 

of tatrrmaanak holoa: BonMaS* partucsM ■ to*>a 
too!S^ t4alss*rMuuiiui l ti i *a* J OM < » 1 at*rfo< 

AHanuaton of 9m bactanum may b* allrfcutoPla to » non-waring mutston in m pan* si th* aromsfc amino add 
Ukj a i iMMS tpafl ti aj f ofPtaba 

o add bkw^nft ^ pjp hway O a* aral of 9 
0m bactarW ganorna, tor *xampt* arjiA (5-anotoyruvylsh*»+nat*«J-pfW*ph8to synOwsa). MSSt (ohorismata synthasa), 
■flQ (3-oVMdroojulnBta dshydr 
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PrtfMfcfc howavar. an afisnuaiad bacterium harbours • ncn- ra varttog mutaton in aach of two cfecrate ganas in 
Its aromatic amino acid biosyntiasc pathway. Such bactM era (fesdo^ in EP-A-0322237. DolM* aro nuanls 
a/» sutabla art axo& ftCSC. ami fuaQ. and udA 8mE, Othar bacteria having mutations « oChar con to i nanum of tha 
USA. KOC USfi and tfj£ ojanas ara howavar usaful. PartaAwly pratarrad ara Satmonafia douMa am. rnutants. for 
- axarnpla rjoubia ara. mutants of SJnbi or atvcNntrtm. in particular amA TPC am*. ajpQ and aro A aroE mutanta. 
Aftamafvary. tha attanuatad bacterium may harbour a norwavar ti nq mutation in a gana co ncar n ad **tth tha ragulaaon 
of ona or mora othar ganas (EP-A-O4OO9S0). Ptatorsftty fha nutation occur* in tha QDJBB oana or anothar gana 



racpond to arwaonmantai cSmul (Ronson at aY. Call 4ft, 579-581). 
i» Tha typa ot aflanualad bactariurn may harbour a saoond mutation in a saoond pana. Prstarafcry tha saoond gar* 

Is a gana ancoding tor an snzyma iraolvad in an assantal btocyrdhafc pathway in particular oanaa kMtvsd In tha pra- 

crworgmata palhwaj imohad in lha biotynthtu or aromatic conpowa. Tha wcond nxdsfron t» tharatpra pratarsfary 

In fha aisA HSC or fU&Q oana. 

Arntnarrypa erf aitaruaiad bactariurn am 
i* togrwtetlm to r^c«^ bacterium 

lsproducadtoracpontatoan*crsiwa^ 

aon may ba a daiatipn, insarSon, irwanrion o/ aubattufcon. A rJatsfion mutation may ba gananttad using s fransposon. 

An attanualad bactariurn containing a DMA construct according k> tha fnvanoon can ba uaad as a vaccina. Fusion 
prctatos gxateratty in tubctansany pura tarm) aw jra as ad by tha baetaria can atao ba uaad in tha preparation ol vac- 
90 ctoas. to axarnpla, a pur»TadlstC"P2aiis^p 

fharatara, tha awanaon providai a vaccina uxnposiaon con prising a pharmaoauticaly accaptebta carriar or dHuartt 
and, as a cf wa togradwrt, an aoanualad bacterium or fusion prototo as harainbator a dafinad. 



Tha vaccina is advantsgaousfy praaantad In a lyophBaad torm, tor anmpla in a capsular tomv tor oral administra- 
tion to a pabanL Such captutea may ba providad wtth an antartc UNdkaj comprising, tor asampta, Eudragtt "S", Eudragtt 
T*. CaUoM acatata. CwXfciaa acatata ptthatala or H y d r aiyixo^yti wthyt CaSutou. Tha** csytiaa may ba uud as 
aud\ or afternalivarjb 9ia ^^phaliarfmatanal rnay ba lacon ata^aa d prior to a d i iai asfr atl on. a q. aaa auapansion. Raoon- 
attuaon ta advsntaoac^ aflactad in ourlar at a si^ 



Tha a 

of s host, partoutarty a human host but also posiMy an animal hod. An aV action cairtad by a micrc-oroanisrn, aipi 

ctalVapalhoaaainByAaratorabapravaraadb^ bactarium accordng 

as to lha invanbon. Tha bacterium than aipraaaas a hatarotooous protain or protains capabla of raising ai rtbo dy to tha 

flftcro^cfQaraarrL Tha doaa g a a m ptoyad wal ba dapandant on vartoua ai cto < a aidudlng siza and waight of tfta host, 

tha typa of vacewta tornulaiad and tha natura of tha hataroiogous protaav 

An aaanuatad bactariurn aocorcfng to tha praaant invanfjon may ba praparad by transforming an attanuatad bao- 

tarium with a ONA consfrucl as nacainbator • daf nad. Any sukabt* franstxmabon tachriqu* may ba anvioyad. such as 
*> ala ca -apo rali o n . to th» v^. an attarwafad bacfartum capabto d 

bactariurn may ba ohtawart. Acuftura of tha attenuated bactariurn may ba grown undar aarobic csrdrhorts. A sutlictant 

amount of tha bactariurn la thus praparad tor tonntt'attan as avacotoa. artth irananaJ ewpraasion of tha hatarotogoui pro- 

Tha DMA conaauct may ba a rspGcabi* npnaition vactor comprising tha rir£ promotar oparmbly inhad k> « OUA 
is aaojuanoa ancccing tha tatanus Iswi C tragmant or apaopaa tharaof and toa lacond hatarotooous protain, fnfcad by a 
hinga ragion. Tna Qufi pr omo ia f may ba rcartsd ai an axprasawn vactor. wtwch ak^aady rcorporatas a gana encocing 
ona of fna ha t aro togo us protains (ag tatanus hsdn C bagman]). In ptaca of tha axicting promotar ccntrotSng esqxacsion 
ol tha protain. Tha hingm ragion and gana ancocino tha tacond hataroiogous protain («.g. an anbganic taquanca) may 
than ba amartad. Tha a^Maaaton vaclor shouto\ 
SO vactoristabetnaartad. 

Tha sxprscajon vactor Is providad wth appraprtata txanscffptionaj and transtational controf atamartts ircluding. 



raxaoma bincSng aita ia providad. Tha vactor typicaty cornprisas an origin of rapa ca tton and, rl dasirad, a lalactabla 
martajr oana such as an antbtobc rasistanca gana. Tha vactor may ba a piaarrid. 

Tna ini^anbon wi now ba a\s»ctad but not kmtad. by rateranca to tna lolotMng axirrf>«s and tfia accevrpartying 



Figura 1 is a schsmabc tlustration of tha construction of an iraarmadiata piasmid pTECHl in aocordanca wfth ona 
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atpactof tha invantion 

Rgurt2a;a ic nam al i c tt««aflc^d 

Figura 3 at a acnarnalic aVsavlion of tw oora^ 

of Rgura 2 as fha starting rnatanal In Figura 3 B- QajoKI, E ■ EcqRV; H ■ tfrjdJIII; X • lQiaJ; S ■ ^Btt- 

9 Fayjra 4 ia a acharnate Buatraten of Wm ccnalrucbon of a piasmid containing rapaabng nt^npOT (rapttopas). 
Ft^jrt 5 ffustratas antibody raspensas agevnat racombtnant a.mamoni protain P28 as datactad by EUSA fri rraca 
kwcutstsd intravanouHy wSh SU261. Sti2»1(pTETnJrl5). SL3201 (pTECMZ), SU261(pTECH2-monornar), 
SL3261 CpTECH2-a%nar). SLS2«1(pTECK2-tatramar). SLiZfl 1 (pTECH2 -octamar). and SL3261(pTECH1-P28). to 
Ftgura 5 toa rasuBs ara aapra sa ad as OO in todwiduaJ mica at intarvals aftar irnrnunjaabon. 

10 Fajura6Bus««tasantfaodyrasponsasagairW 

Figura T Bustratas antfbody rasponsaa against popada 115-131 of tha P2S protain couptod to ovatoumm as 
datactad by EUSA si mica tooeutatad intravanousiy with SL3261. SL3261 (pTECHZ). SL32S1fpTECH3Hnonomar), 
SL3261(pTECH2-dimar). Sl3261(pTECH24atramar). and SL3261 (pTECH2 -octamar). 

F«ura 8 ■uatrates anabody rasponsaa against TatC as datactad by EUSA from irica toocutstad crafty with 
tf SL3261(pTECHt-f*28>. 

Figira 9 Itosrstaa anobody rasporvM against rar^ 
urafL 

Fgura 10 nustnriaa schamalicaiy tha praparation of various conatructs from tha pTEOE inujrmadata piasmid. 
F^jra 11 faustratas atftarradtosty tha structura of toparttta protain stiucturas rhataromari') praparad using 
to pTEOC 

Figura 12 show* *»a DMA saquanca of tha vactor pTEOtl. (SEQ tD HO 17). 
Rgura 1 3 shows fha OMA saquanca of toa vactor pTECHZ (SEQ ID NO: 18). 
Fajura 14 Itostnnaa. achamabcaty. tha rasfetobon sitaa on fha vactor pTECH2. 

t% EXAMPLE 1 

Prtcaratpn pf pTECtil 

Tha praparatton of pTECHI, a ptasnad ii uu i pu i a l l ri g fna rjna promotar and TatC gana. and a ONA saquanca 
ao ancodtog a Knga ragion and oortain ii ^ r aslricto 

or guast protain. ia HusMad in Figura 1. Ejprasaton plaamid pTETrir15. tha starling malarial shown in F«gura 1. was 
constructad from pTETtacllS CMaaoff af at. Nud. Adds Raa. 12 10191 -102O2, 1989): by raplacmg tha EoaRhAoal 
rar*on (1 3S4^ c«rftainirv fha ||CJ gana a^ 

M Ollc/o-1 S'AATTCAGCTAAATTTCATCTACATCiUUiTCCTTACCCCTTCCTGAAT 

OliflO-2 2 1 -CTCCJLTTTAAACTACATCTACTTrACCATCGCGAArGACTTA 

M CGTTAAGCTAGGCGQTACGGCC-3 * (SEQ ZD HO: 2) 

CCnATTCCATCCCCa^TC-S , (SEQ ID KO: 3) 



«f Tha OSgcruclaotidaa wars synthasitsad on a Pnarmaoia Oana Asaambtar and tia rasutkng paurnds conlrmad by 
saouancrig (MaKofl et Mi. BK/Tactvwfogy L 1 043- J 046. 1089). 

Tha pTEThlrlS ptssmU was than uaad tor censtrucaon of fha ncvaf pTECHI piasmid incerporasng a porytnkar 
fagion swtabta as a sits tor inaarbon of tiaf a r c togoua DNA lo cSrad tha aaeyaaston of fragmant C fusion protains 
pTETnirlS is a taiown pAT1S3-basad piasmid which oVacte tha aiepraaaion of awgmant C. Howavar. tfwa ara no natw- 

•9 raOy occurring COTraniart rasaicbon srtsa praaant attha 3 -and ol tha TatC gana, Tharstora. tarpal sitsa. pracadad by 
a Nnga ragton. wara totroducad at fha r-and of Via TatC coding ragion by maana of primara tatoad artth 'add -on' 
adaptar sacvancas fTabta 1). using tha poryrnarasa chain raacoon (PCfl) pt fcauats af aV. CokJ Spring Harbor Sym. 
Ouant OoL 1L 283-273 1988}. AccoaJngty. pTETrarlS was uaad a* a tamptato to a FCR raacfaon using primars cor- 
raaprjrvJngtoragiarttcorarlrttjfrwSac^ Tha am i aa ns apnmar In this ainpahcabon was taioradwith 

« • 38 baaa 6"-adaptor saquanca. Tha sntHMnsa pnmar was dssignad ao thai a saquanca sncodtog ncvaf Xbsl Soti 
art Bia*« sltss wara Irworporatad Iras trw 

acids Includtog prcjfna wara trworporatad (Im hinga ragions) and a barMlafkm stop aodon signal in (nmt with tha trag- 
manl C opan raadWig frama. 



« 
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Ths PCR product was get-purfied and digested w» £f£0 and BxrHK anddonedirtto to issietuaJ 2* kbve<ior 
pTETrwIS which had previously bNn digested by Satfi and BoraHL Tr» resulting ptasrteo" pur* iad from tr an stormed 
cotoniM and named pTECH 1 is shown In Rgure 1. Heurotogous sequence* such as to sequence encoring to 



Cffl^UCftm PtpTECtg 

» 

T© furtor improve Dm uftty of pTECHI . • chart anker *m9J*nc*waw&oiu&bm)»wtoXWanl&aati\tlXm 
in pTEOU to stow to dr actional daring of ctigorwcleobdee and lo sfco tac*tal» to oorstrucbon of muftcta tandem 
epitopes . Crap rto p t *) (Figure 2). Two con^jlarnentary ofiponucle otid o a war* syntosaed b s a isg to restriction 
enzyme target srtas tor BarJDHl EcqHV. tfodUL Oats, totowed by a trarnJatbnaJ stop codon (Table 1). Th« ougonude- 
» ctioes were tailored wBhjgMl and Bfm^ 

ft timiiattch wd, t*pon cloning^ die fwctflc&on citt Ln pTECHI Jc doctrayod. TWs wtion ^ tin wctor dGc*QncteVd 
pTECHL 



pomfruebon at pTECHI -P2B 

A P2S gone expression ceseatts m produced by PCR using pUCl9»P28 DKA (■ tend gift from Or R Pierce, Pas* 
taur Institute, Lfla) as tampta*. CMoonucleotide primars mti designed lo ampfr/y tha Ul tang* PZfl gen* beginning 



to rasaicfan sites lor J3jS.I and Barre l i sHJ e ai .e hi Tha product m get-purfied and digested with Xbj,1 and 
&UDM1 and ton ctoned into pTECHI wnch had prevwusty bean digested with tosa enzymes and tubtaquanSy gel- 

purfAad. 

Expression of to TetC-P2B fusion protein, 



Exprauion ol to T«tC-P28 fusion prawn was evaluated by SOS-PAGE and Western btotSng of bactenat cast har- 

bourbig to ooraanjo ft was fourd toj to fusion pro^ 

F28. and a) Hso Of to expects* molecular weight, BOKOaf, for s U IsngSi lucioa 

Ths fusion protein was stably expressed in a numbsr of deferent genetic backgrounds including Pfnf (TC2) and 
S. tvnhffrajfkrn (SLS33&8L3261) as judged by SOS-PAGE and Wastarn btottng. Of intsrast was a mmor band of 
BOkOaJ wtscfi co-tnigTSSss with As TaiC-HsiQs protasi sions and cross*feacfS ssoduswefy wsji 0is ans-TstC sera is vis- 
tas ki a VVsctsm btaL As Vis oodon t elect tan In the hinge region has boon designed to to suboptima). ths nus oodons 
may cause psi a iss during Iranslsson which may occasionatty leed to the pramsturs tanrartstion of ss/vlsbon, thus 



(s^tttw«M is to naturai subsMs Ibr P28, a gtuu«wm 

«5 ing gajtathions ara tought lo bs spstisly separated in to primary strudura of to pcfypaptds and brougrd fogator to 
term a ptuuflrnona tandno pockat in to tartisry struck** (P. Rwnsmar et tf. EMBO. Ja 1997-2005. 1991). h ordar to 
gsugs vMisthSf tts PZfl cornponsnt of to fusion has told ad eorrscOy lo adopt a conformaBon cbssdIs of bindwtQ gtu- 
tafnionSt fts sibfity to bs sftnly pixifisd on a Q0utJ3Taona>*agaxosa mstrbi was tastad. Tha rasutts obtsinad (not shown) 
damonskslad that TatC-P28 can rdaad bind to to mstfx and ths binding is rovarsfels, as to fusion can ba compab- 

W twsfyalutsdwMlrssoUstriono. 

EXAMPLE 4 

Contlnjetion of nTECHg-PgfWaa 1 1 S- 131 1 nwatida fusions 

U 

frynplarTwtsP/ cwgorMclaoPaat arxaocflng to sal 15-131 psptjds war toacignadwtrjf a oodon lalarton tor optt- 
maiawyss»ionin EloDn rR<kosws«sfsf idsn^ Thsc«X^^ 

which wars gsnsr sl sd upon anrwafing and donsd into pTECK2 which had prawiously basn olgaslad woh BamH I and 
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aotl{Pigur*3) 

Rapaatsd tsndsm capias of to sptepss (rspftcpss) want construct ad in pTECKS by to toaowing spprosch. Ths 
rsujijcsnant a ^i iorft ¥sctor was o^gs st sd ssfi J^ftl and Sfiff ' and to aajch d^ sst was addad s saccnd rastiicfion wuyii w 
which cuts urwjuary alsawhara wi»in to vacfcx. * o Ettl wt»ch rrwkss a cut sacfcjsivwV o^lhin to wisxaBn rwctfanca 
gans (Ftgurs 4). DNA fragments containing the epitope sequences can be purified from each of to double digests, 
mixed and ton Boded. XbsJ deawet Us tarocl sequence to generate a 5'-CTAG cverhsng which is cornpeiUe wtti to 
&Bll ovsrhsng. Ubon losaon to reoocjr»bon saquances of both toss eruymes are d s st foysd ki tm way to Xbs> 
Soaf rassicnon saas remain uniau* and to orexadure can bs sirrph and afle rt ^ 

haion vectora expreaeing tour or e^il landem copies of to epitopes (Figure 4) A similar strategy has been used by 
otors in to genera ti on of a mutemaric fusion protein for to production of a rwurcpeptde [T. Karrpe el at. Oana 33. 
239-45. 16B5). 

Emretalon of the TatG-oeotirtfl ftiynfl mffTrTTI 

Expression of Sis TatC-peptide fusions as monomertc. oVneric. tstrsmertc. and octamartc tandem pejjffcle rapscts 
was evaluated by SOS-PAGE and Western bkttlng of to beoertal stains haiteuring to constructs. Ths fusion pro- 
teins remain soluble, cross-react with both anssara to TatC and P2S, and are also of to expected moiecUer weight 
(Figurs S). Further rnore ths fusion p r otsn a srs expressed in s numbsr ol drflerent genetic backgrounds including E cofi 
(TQZ) and a. tYorirrsriurn (&LS3M. SL32S1) as fudged by SOS-PAGE and Western Meting. There appear ad to bs 
soma dsgradafcrt of fha rapflDpss oondstJng of legher numbers of oopiss, as indksatsd by fhs anpssranfts of faint 
bands of lower molecular weight seen in Western blots probed bmVi the artS-P2A antibody. Ths size of tha bands sug> 
gested that toy consisted of reduced copy number fusions to TatC. As was to cess wsn the TatC-P2S fusion 
Oescnbad above, to levsf of expression of to TetC-pepade fusions was less ton thai of TerC stone from pTEOO. 
ticti ths sxprssston level gradusty dscrsastog with increesmg copy numbsr. 

EXAMPLES 



BAl^ rrice were gr« epprox. 10*cfulNf orSX10*ck^of fi^Bf^ 

farsnt censtnjets. Viable counts on homcosnst s s of twar. cpteen and (tor oraly tnocUetad mice) lymph nodes per- 
tormad from days 1-8 (epoope futtons) and 1-11 (vector, octamar and P28 tustons) were sknlar on media wtti and 
anfhout an^scUan, evScabng that ths ptasmids wars not being tost during growth in the tissues. 



Antibody responses to toTetC-PM futon 

Tail bli ads wars Ufcan was W/ onwial j 3 to 6 from animate from each group oterresa.F^s 5 stxww to 
immuriied wtfh satmonaflsa expfassng to TstC P28 sjsion. antibody responses to isccrrtotont P28 appearsd by 
week J. and ware posftws in (V6 mica from week 4 onwards, fto an«-P28 anfiborSss wars detected in sera from cries 
imrnurtsed with eitor 8L32S1 or SU261-pTETreri5 or pTECHZ. 

AS mice imrrmnzed witi aafrnonseaa expressing TatC, eetor atone or as to TetC-P28 fusion (but not with lalmo- 
neeee slons). made anttoody to TetC appeerinQ as serty as to tod week. (Hou-i 6). 

Antaandw rwrxmii la to TatC-o+afcfa fcrsiorts 

Uca irtmrasd w» sasmasea sqvs^ 
ebove and to sera tested by EUSA against to syntotc 1 15131 Papeete ohenscany conpjgstsd to ovalbumin, and 
arjalrisl racoiitjlnart P28. ngva 7 
irsyaassd torssAar, wih raeponsss Ijseig s>origer to 

nsss wth 4-5 mce poaoww No entfoody responses were J sa m iwi against 
* P2S in mcs srsnur mz a d saner wSh 8U261. pTEOC or to rtsywrnaric epdope 

sera recogrvsd to sjB Isnc^ P28 prale^ 

5, anotor mouse injected with to tessnwic tuswn was posnwe at week X 




EPO 861211 A1 



Thereafter aara bom «J laesi two mic* Infected wtth th* oetafneric fcaion ooruatenOy rtavuBl P2o bum oiA lour 
iptowwkrix. 

In summery t»* snfcody r**porw*« *pairna the r*pitap*« improved cVarnetjcaty with incr— iing, copy n 
th* taavmeric and octemeric r epitope fusions being too most potent No antibody n 

Aoa^rtgramtteTitrihiTto 

Th* anybody response to TatC was not the same in til grape; toe adUston of C-tarrranal batons to TatC dearly mafr 

« 6ad toe r**pcre*Rgur* 8 shows that the anl^^ 

mi bgrtffcenfty tecs totn toe TatC response to tfw pe/eruJ vector. pTHTrarlS. Sunjn sto gh;, the addtton to TetC of 
fusions of ixreesing sin drarafcafy raster** the r asponse to Ta^ Tha an^TalC rmpcraa to th* larg^ hs^on, fcil 
langth P28 in pTECHI. was simiar to to* respone* to TatC obtained from (ha parental plasmid (under tha cendttone 
tastad}. Sara trom rhe* reacted with rwwocarrtainanl SL3261 did not raact wtm TatC ai any tone during lha parted 

» tastad. 

AnttooaV ratoontas to mice rmrmnittd PraJlY 

Group* Of 10 mica war* imrnuriud ontfy wtth appro*. 5X10* cftj of 613261 atone or carrying pTECHI. or 
*» pTCCH1-P2S,gh»lnMgastricatytn0.2rrtv»^ 

mica racaMng tha ra to i ta t ia m saknonaflaa mada an ti body to TatC as aarty as «Mk 1 (Figure 8). Uca imrrunised with 
tha TatC-P2S kauon mada anSbody to P2S which was detectab)* in tppnnmatary hafl of lha mica by weak 8. and than 
dacanad (Figure 9). 



Uoa wars trwtuiized fu rj eut a n e ts. ul y wifli aflsiKy purified TetC-P28 tuskw protein adsorbed on etuniraum liyOui* 
id* tono^ recervad c rj r nmat cia l 

teto mate an artfbody racponsa to both TatC and to P28 (data not shown}. No ant*-P2o antibody was detected In mica 



Moa war* tmmuntzid W wtm ap p rarf r mla ty 10* do of SL3261. 8L32S1(pTETr*1S) and SL328i{pTECHl-f»2«). 
Six morons tatar T<af response* as IL-2/TL-4 production war* maanrad against salmon*! ■ who** cal sotubta extract 
Tata roccrnbin a rt P26 and who* adUB worm antigen as de s cribed to th* Meson headed Malarial* and Matho ds 
betow. Table 2 shows that cats tram both group* producad an IL-2/IL-4 racponsa to lha sedtom hydremia trailad sat- 
mrjriataajarsqandtoTarC 1to wa>ar. cafJatrOT 
also raspondad to both raoombtnant P28 and who** worm extract. 

Thus th* »*frnon*U d*iv*ry system has efcerted boto humoral «nd cafciar fT-caP) irnmune r*spon»*s to P28. 

Th* saknoness* aspraastng As recornbtoart antigans at persisted in lha mousa bseues as wal as tha parental 
s&arn. and th* ptasmids war* not loct hvho . 

Cons to jcti aiprasslng hs^iar mol*ouiar wa*^d luatons 0^ tongtfi P2ft and cctamar) prow ad to ba fta most arvnu- 
noganic. I may ba thai tt* immuna nMponsa has b**n premotad by th* carrtar TatC prowid»ig addtliuial T-catJ hatoar 
apKopas rFranos d 4 Nckjr* 330: 168-170. 19S7] By ww* 4 «J th* rrac* imrrxraz*d w*n cats carrying pTECHI -PZ8 
raapondad to both TatC and also fli* Ml langth Pa protain toOowing irV mruiccaaon. uca mmunaad oraDy arso 
raspondad to TatC and P28, aRhaugh not aJ tha rr*c* rcspondod to P28- fe may wal b* thai th* ratpons* to P28, couid 
ba aravDvad by boosang* Irrprcvad consvuets consislsig of <xxliwi opfimEsad ranga ragions, codon opomisad P28, and 
muttpl* eopiis of M langth P26. ara curranOy in prapar sb on. 

Th* antibody rasponsaa to tta apitopai im prcvad drarnascaOy with in crea s ing copy numbar, with lha tatramar and 



n Qprfno at HPVE7 ofPlrin in jflEQg , 

Tha to! ton gf i HPV lyp* 1 B E7 prot*>n gan* was don«d into pta^md pTECK2 by an m tram* ins«rson of tf>* gort* 
in tta BamM sit* of f» vaetar hinpa ragton. 
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Th* E7 gane was obtained from ptatnad pOEX16E7 (3A Comartotd a/*/. J Virology. 65. 4681-00 199t) Tha 
gene to this ptasrrid is flanked by two restriction sitae: a 3' BamX sit* and a 5" Eo)RJ ste pGEXt6E7 ONA was 
dig^slad wi2h Eoj^ enJ blum ended by a liang tjp raec^ 
dajected wtth BjqHI to rataas* tt* 03 IQap lul length E7 gene. 

Tha gal purfiad gene was tgatad to EflfflHt-EficRV doubt* olgestad pTECH2 and ttm igabon morturs taed to 
transtor m oorrpatant Eeoi kbioi bectorta. 

flavm i Lm svtl colonial ware taiactad by colony b tot sn g usirg two monoctonat antibodim agalnct HPV 16 ET protain 
at probee. namely 60 and 4F (R.W Tlndk. «f W J Oan.\A>. 71.1347-54 1990). One of »>ase coioniss. named pTE70, 



mpTE79r 



anaJyzad by SOS-PASE and W art a m btoBJng. Growth In amaroblc conrJ Bi on a rasuttad In arprascfam of a ca c ornbi na nt 
molecule of about 60 KDal which reacted with mancctonal ant bodiai 60 and 4F and a rabbit potyctonal serum against 



rr EXAMPLE 7 

c^mfajrtQnQtpTECifiafl 

An irrmjriotogtcaDy irrporlarit ant»gan trom herpes tarrpiex vrus hp* 1 fHSVI] is grycoprotain O. tvmad gOl (RJ. 

90 Watson er«V8elan«e2lB;U1-383 1062). A tn^ictt 

dom ai n * aa2S-340. was syntfiasiKsd by PCR. The PCR primers used are shown in TabJa X Tha forward pnrner was 
d a i ignad to encode tha f<frteui*nus of 1h* malur* prote in and 0w ravers* primer encoded V s )* emno acids anjiiedAtafy 
5' to tto tranamarnbrena oomwn- to edufson Vw primers ware taaorad wtth QbTJOH) and SqqI rastocaon seas respec* 
Ovafy. The ternptate tor ft* PCA raatton was tw pUxmU pRWFO (a HSV1 gO B«n»tKJ cton* trom stojto Panon in 

tt dSFQ22l a Wnd oat torn Or. T. Ibfenson. Cambrkto* Lbwwutyy Tha ■moaTlcjlion oroduct warn efcowrtad wtth BjmHJ and 
Spjf and ctonad into pTECHI which had previously bean (fegectad with th* respecbv* anzymae. 

ExpreasJon of th* Tat&gDl BjsJon protain was aliened by SOS-PAGE end Western blotting of bacterial asms 
hejbounng toe oonskucts. The Wastam testa wars probed wdh ether anti-TetC potyctonal sera or a monoclonal erst* 
body greeted apatost amino adds 1 1-19 of the mature pD |d*rianat*d LP16. obt^n*d trom Dr. T. Minsoa Camtxldo*]. 

*> Th* lusion protain is t^rMMd as • oSKDsl b«nd vi«ftf« on Wastarn blots together with lower motacutar wwghl c«nds 
down to SOkOal in size. The lower molacUar weight bands ootid corre sp ond to prceaofytic rj*a va ga products of gD or 
represent the products of prernator* inratescfiw tevrnraikn wOm 
Th* tuston protein Is expressed h the satmonaRa svamt SL5336 endGU261. 



Coocojcjton at alEac- fwov/siY Haamn 

Pepbdw trom ft* toot end mouth tfoeas* virus (FVDV; swotyp* At 2] virat protwnl [VP1;aa1 J6-159J and th* V3 
49 loop from simian immurtodeficiency virus (5TV) envelope protein (gpi20; aa171-190] were ctonad into pTECK2 (M P. 
Bro*WH4sen efef J. Oan. VttH. fig. 3137-45 1967; ICA. Kant et ml. AIDS Res. and Human Retro. 6:1 147-1 151 1992]. 

Canplarnerttary afigpnudaoodas ancoritno fft* peptid es ware designed wtth a codon satacton tor cpbrnal axpras- 
stoninE . coJiHOrosiean at aVOane. 18. 199-209. 19o^ Tha oligorwcleotioesaraaho^ 

oades war* takored wkh Qgfll and a>a l c o h esive ends which were generated upon anoe afi rtg and ctonad into pTECKZ 
4S wtwA lied previously bee n doa si ad wi t h 8an^ 



EjsxMCion of «mj TslC-ajstom was t*set^ by SOS^AOE art Western testing w« ^ 
against TetC and mmkjl sj iwJ anttxx««s drectad againct *t«w th* FMOV or th* SIV apitopwi. Tn* FMDV and SN 
s axpr—ad th* TatC tosion proteins in bc»h SLSSSfl and 31-3^61. 



Constojcfon , of pTEQO- nal ap-Pga P*ntid* j tai*rarn*rs 

To axptor* tie poasfcHy of defcering more then one type of epttop* from e stogt* mcsscule of TatC. ajstons have 
been made wt9i to* P26 and STV repftcpea to produce a fcluoilUo protain. This ajrm of cons^rucfton has been sjcwtated 
by lh*rnodUBy natura of tie vector which altows the a sa« «r M y of w*ctor rr cdul*i containing ciflerent repaopas. These 
*hateromers- aapress *ah*r tonjemdrners or tetramers of the P28 and SIV rapetopas. to irweitioart* t« *n»ct ef t*e 



10 



EP0 863 211A1 

pcartionolapartiexisfreprlcpata 
aenk^,B^ converse eortfmltonsrtaveals^ 

11. -Hcttramn* constructed ir> this way are TetC-P28 dmer-SrV dbnar. TatC-SIV Gnm-P2B tamer. TatC-P2S 
tetramer-SJV teoamar and TatC-SIV tatramar-P2& tatramar. 
* Expressions the ttaan^fustomwsreeve^ 

dasorbed above. Thaw httaroow construct* are all expressed to the Saamorwfl* oalns GLS338 and GL3261. but 
IntrtgUngfir lha tgyasston leva! and stabifty It graatar in ana daner-dmar and tavsmar-taawnar oombinason fTatG- 
gp120-P28] Stan ta> amm 

w FXAMPIS 10 

MATERIALS AND MFfHOOS 

Ptasmrt* Otoonudwatidrni and fhfi Pchmnnw. rjwin RMWiw 

M 

The presrrid pTETmlS dfrects the expression of fragment C from tetanus tadn under toe tuftd of the oifl pro- 
moter [ChatFMd ef af. jgjmOxar af at. itfjmTha TetC-hmge fasten vector pTECHI we* oorwtructed frompTFTnrlS by 
tha patywiarase chesi reaction (PCR) d ae c i tjud by Mutts a/ af, 1966 PCfl «a* pertarmed usmg the rtptt-Odefcty ther- 
mostable ONA porymorase torn Pvmoaeeus turiasua which possesses an associated axoruclsasa proofreading 
a> acflvttypca Lundberg efa/Qene 1CK: 1-6, 1 Mil- Tha a m plication raacson was partormed accordaig to fta rrareew- 
turar'a irattrucsbns (Skatagana). 

« Tha bactsriaJ stains used war* f^coj TQ2 (recA \J Sambrook #f af. Molecular cloning: a laboratory mvusJ. Coti 
spring Hajbor, New Mint, 1989]). SJXBtlfflMUD SL5333 (gjtifLftn* [A. Brown J. Meet D*. 155: M-92, */ *7 J. Med 
Oia. 155: 86-82. 1957D and SL3261 (eroA) : (SK. Hotsath «f a/ Nabs* 291. 238*9. 1961]. Bad ana «vi euBured in 
either Lor YT ore* and on L-agax witt arnpiostin (SO poM) II appropr ia te. Plasrnid ONA praparad in PanB was first 
rnodsladtytoradbrmt^aMSL533Sto 

m For eiecfroporstion, ceSs growing in mid-tog phase were harvested and washed in hall the nb>) oiUi volume or ice- 
ccsd water. 1/10 wtow ot ioa-cold glycerol (10%). and IrwJy toe cats were resuspended to a m r n a ^a toi ol 10*° 
cats/rri hfce-cced glycerol (10%). To a pre-ohtled cuvette mu addad a mix ot 60 ul cats and 100 no ol plasrnid ONA. 
Tha catht wars putted using tha Porator irom tovitrogan ( aaoings: vooaQa-1750 in*, capacitance - 40 uF, rssistanca - 
500). PraMvnad L-bJofh supplemented wtlh 20 mW glucose was addad swnecestety and 9ia cats grown at 37*C aMi 

ss ganteshatsngtx 1'l^h.Tnacata wvaOwptaiadonL-^^ 
16 h. 

SDS^^arriWactarnBtorAifl 

*» Ejqxaaskytoli^TaK: fusions wraslastad by S0S4>^ 

anSbiatic lalicticn wara harvastad by cantrfegstion and tha pretatns tractonatad by 10% 60S-FWOE. Tha protara 
wars t-andarrad to • ntrccatutoM marnbrana by ali O obl attn o and raactad aid aBhsr a potydonal rabbH anssarum 
olractad against TatC or ffta Ml langth P2S protain. Tha blots wara than probed with goal anfr*a±faH-lo conjugates to 
horsaradish pwrxddasa (Dato. UK) and davatopad with 4<ntoro- 1 -rtaphlhot 

OhitBWcflfboflnrflrW ftlfirttv Purtficalico 

BactaHaJ ca<a> asqsracsing tha TatC lus langth P28 garta fusion war* grown to tog phasa. chBad on ica, and har- ^ 
vastadbycsntriajgatmsf2500Xglarl5nw^al4-^ 

w cote) pnosphata bunarad saina (P6S) and rysad by sonKStcn n a USE Sonsya^ Tha rwolubla ntttariaJ was ramovad : 
by cararitugaten and to lha siparnatant was addad 1/B voluma ol a 50% slurry ol pra-cwoflan gUa^htona-agarosa 
baada. (Sigma. UK.) Altar rnbdng ganfly al room ts mpartum brlhla baads wara coaactad by canWugaton at 
lOOOXg tor 10 sac. Tha supernatant was cfacardad and tha baada rasuspandad si 20 votumaa of eoU PBS-0.5% Triton 
X-100 and tw baads coSadad agw^i by carttrriuoatiorv Tha wash«x} slap was repeated Uvea mora time*. Tha baton 

k> protain wan aUad by adding Ivohmc' 50 rrM 

mbbng gantry tor 10 mh tha baads wars paDatod as batora and tha supernatant ramovad. The aajtwn stop was 
repe at ed fi>« mora times and tha supernatant tractions anaryzad by SOS-MOE. 
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FamaJa BALSA: mica wara purchased from Harlan Otac UK Bteddhorn. Btoastar. UK, and used when at least 8 
Mia of age. 



Imputation* and ulantw <m "trnj n 



Bactaria wara grown in ayptic soy broth (Onid) supptamartad w«h 100 ug/ml smpicOn as raqukad For intntva- 
nousinoajtalirjrv stationary aa^as ww to* du in a latarsl tai vain in 

02 rnL For oral inrxuatik^ bactarta wara gn^ 
rrs^racsrvwdtayorin Mla rySXir^ 

by viaW* counts on trypac soy agar. For viable counts on organ rvxnogenatas. groups Of 3 mica ware saorf cad at intw- 
vals, the Bvars and spleen and (tar orally inocutstad mica) a pool 01 masantaric lymph node* wara homegantsad sapa- 
maty In 10 mt dotteJ water in a Cotworth stomachar [CE. Horrnaa cn a hran i iTotagy 87. 311-318. 1979] and viabla 
cck^ parlor mad on trypocsCYaoa/suppterrwu^ 

of antibody responses. 



Artttxrtss wars mi an red by • 
ug of TatC (a Und gift torn Or N Fairwaathar. tia Walooma Foundatcn. B«<*annam UK) or 1 ago! racornbkiant PZ8 
{a Wnd gift from D. R Pierce. Pasteur kistrtut*. LBe. France) in 100 1* 1 of 0.1 M carbonata bufter. pH 9 fl. Aner ovwrraght 
ineubation at «'C the plaias wara incubated tar 1 h si 37»C Bkxldng of non-spacf ic bindmg sit as was carried out by 
ircubabon with 200 pi of 2% ossein (BOH. Pooie. UK) in PBS pH 7.0 tor 1 h al 37*C Plaias wara washed thraa bmes 
with 0 05% Twaan 20 (&gma) in PBS wtth a semiautomatic EUSA washer (Tttartak. FtawyiCH. Ham UK). 100 (Jo* sera 
from Inocutalad mica dUutad 1 30 in 2% casein wu ackM to each woQ and *e plates ware irtcubal^ 
37*C Tha purtas wore washed as above and 100 ul of horse racath parori das a cenjugatad goal ansmousa mn> 
rtorjtobuana (Oalo. Bucks UK), dautarf aooordmg to tha rrmnut>Cturer-s rtsfrucbons m ZJ. caswn ki PBS, was added to 
•acn waj and incubated tor one hour at 37*C Tha platas wars washed as above and thraa mora washes wara gwen 
wtti PBS atone. Tha ptstas wars dovatopad using 3T J J'- Wra m t ftytoai \t M 3 a m dttydrechtorlda (Sigma) avoorctng to 
tha manufacturers instructions using phrjspfwe/citrale bufter. pH SX> and 0.02% hydrogan parodda. Tha platas wara 
inctMad tor 10-15 nwi al 3rC aftar wrsch IIm raac^ 
in an EUSA reader at 450 m 

Measuremant of Tcall rasoonsea 



praparad by mastsng tia splaans through a siairtess steal siewsj wan trw t>s» c* a 

once In RPMI1640 medium (Ftow/ICnQ at 300xg and incubatad In Oa/s solution to rysetha red cess. Vmft* cans wara 
washed twice mora as above and rasuspended h complet* meCaum. i.e- RPM11040 supplemented wift> 100 UAnt pen- 
«i«n O (RcWICN). 100 ugM straptornycin fFWICN). 2X1tJ«M B-merr a pto-a»anol (Sigme). imM ^^ydroxye- 
thrl-ps^anurwrlV-^-etrwnesUphonic add) (HEPES) (FtowrtCN) and 10% heal nactwatsd laa tun bovine serum 
(NoitmsjUa Bcasbs. rtoriTurrtoertand. UK). For isotsnon cf Teats, tptean cess ware trestad as above end after rrsk 
of red cats twj whrte cats wara rasuspended in warm (37*C) RPMIlfrSO and passed rvough a Wigzel glass bead cot- 
umn (K Wigzal, af a/Scand. JL Immunol 1: 7547, 1972). 

Cats wwe plated at 2X10Snl in a tnaf vpajne ol 200 m! of completa medajm in AC well partes n tha presenca of 
Ota ralevam antigarm. Tnasa wars ailnar an tnats-t-aatad whota cat) soluble cdract ol Rt yphkwunum C5 praparad as 
dascrfljad In Vwarraaf af af. pJcrobiaJ PaAoganasis 13: 305-315, 1992] at 20 poytm rtnal txocaiSJSSuiu TatC at 10 
Mgrta* racorrto in a n t acWstosoma man soni P28 at SO pgAnl; and 8. marncni whole adult worm extract (a kind gift torn 
Or D Dunne. Carnhrtog* Urwverwty) at 20 M©*m. Cass wars incubated in a 95% humkfiy. 5% CO,. 3r C atrrcaphara 

Faeder cats tor Tcato tor aramals smursssd wan SL3261(pTECH1PZ8) wara obtainad torn syngeneic 8AIB* 
naive spleens prepared as above. For mice arvnunlsed wtth pTETrwtS. taeder cads were obtaJnad from simBarty tamu- 
rssad arwnats. Attar r ed cei ryds and two washes with RPMMfi40 cats wer« X-ray irrarJatad at 2000 rads and washed 
twics mora. These antigen presenting oats ware rasuspended in compteta medum to give e fineJ ratio of 1:1 with T- 
ceSs, 

tirZ lygJuctoji mJ why 

T-cel suspensicrwwwaptatwJe* above After two days, SO H cf supemalanl was harvested and added to 1H0* 
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calt/wel CTU. 2(0. 2 dependent) in SO J of madam CTU-2 cats mi obtained torn Or J Efts, Uhwereity Coleoe, 
London IK and maintained in RPMI1840 aupplementad as Am eubettuSno. Dm naafeo m bovine swum to fcwU) 
bonne tarum. Altar 20 h, 20 ^ c< MTT at a concentration of 5 mg/mi tn PBS were added. MTT franaJormsfton was 
measured at txficated ataewnere [Tada *tal. J. bnmunot. Methods 93: 157-165. 1886). ratios «wi expressed at the 
mean of opUaJ density of tnpficaias raad at 570 nm iotq a raiwanca Rtar d 630 nm. Stgncfcanc* wxs d fTiw wd 
by SfederrsMesL 



D attains SU2S1-pTECH1. SL3251f>TECH1-P28. Sl3261-pT£CH2. SL3261-pTECH2- 
P28 Octamar and Pit 79 hava been dapotftod d (ha NaboneJ Ccflftcoon al Type Cunures. $1 CoSndsIa Annua. Lon- 
don. NWS 5HT, UK. on 15th July 19S3 under Deposit Numbers MCTC 12831. NCTC 12833. 12832. 12834 and 12837 



TABLB 1 

DKA SEQUENCES OF OLIGOHUCLEOTIDBS UTILISED IM THE 
CONSTRUCTIO N OP TKK TRTC-HIWCE VECTORS 

A). primer 1. Sense PCR (2Hner). (SEQ ID KO: 4) 



Uzll 

5* AAA GAC TCC GCC 6GC GAA CTT -3* 
TETANUS TOXIH C fRAGKENT SEQ. 



SI. Primer 2. Ant i -Sense PCR Primer (64mer). (SEQ ID KO: 5) 

**nB IW Ipil Oil 17*3 kkm 

5'- CTAT GGA TOC TTA ACT AGT CAT TCT AGA G33 CCZ C« CCC 

GTC CTT GOT CCA ACC TTC ATC GGT -3' 
TETANUS TQKIK C FRAQfEKT SEQ. 3*-E*tD 



CI. The P TECH2 Linker (SEQ ID MO: 6) 

Xbal BaaHl EcoRV Hindu I Spel step XBsmBJ* 
S'-CTAGA GCATCC CATATC AAGCTT ACT ACT TAA T-3 * 

3*-T CCTACG CTATAC TTCGAA TCATCA ATT ACT AG- S * 

*Thi» BmaHi recognition sequence is now destroyed. 
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TABLE 2 



T-Cefl responses {IL-2/11-4 produc 
tosoma mansoni whota t 


fen) ebcM by efrt treated ta!rrOTeBa»N*cal^ 
idutl worm antigen (SWA), and recombinant P26 in nw 
SL326lfpTETnir1S) or 6t32S1(pTECM1.P28). 


id (CSNaOH). TatC. Sens- 
» ■iirmasedwOh 


Ui'mimjn&nQ strain 


Sbmutabng antigen 




rtona 


CSNaOH 


TatC 


P2B 


SWA 


SL3261 (pTETnirlS) 


2: 


t4 


»7±S 


4111 


0 




0 


SL3261 (pTECH1-P28) 


6 


t2.6 


1O9110 


SOlB 


2S±8 p-tO.001 


17±6p<O.01 


ResuBs expressed as (Asto-A^j) 


xiooots.a 











4f 
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TABLE 3 

Ogllqonuclaot^d. Binun^. for HSV. FWBV, and giv^ 
BSV1 qD Cn t 

PCR Prta»r 1: 5 ' -JUlTtWATCCAAATATCCCCTCCCCGATCC-3 ' 
(SCO ID KO: 7) 



FMDV VP1 gnltftp. 
Ollgo 1: 

5 ' - CATCTAAATACTCT C C TTCT CCTTCTCCTCTTCCTCCTGAC 
TTCC G T1X.TCTUCCTCCC C1: T G 'ri C CTCCTCAOCTCA- 3 * 
(SKQ IO KO: 9) 

Ollgo 2: 

5 ' - CTACTCACCTGACGAGCAACACGCCGACCCACAGAACCGAA 

,CTCAcr>rr.KKr»rr>rtA)>rr»f:*nccACACTATTTA- 3 

(SSO IO KO: 10) 

8IV <n>120 Ed 1 too. 
Ollgo 1: 

5 * -GATCTAACATGACCCGTCTGAAACGTGATAAAACCAAAOAA 
TACAACGAAACCTCGTACTCTACCA-3 * 
(SSQ ZD KO: 11) 

Ollgo 2: . 

ATCACBTTTCAGACCGCTCATCTTA- 3 • 
(SEQ IO KO: 12) 

Ba P28 Gum 

PCR Priatax 1: 5 ' -TACTCTACAATCCCTCSCGACCATATCAAG-3 ' 
(SEQ ID KO: 13) 

PCR Primer 2: 5 * -TTAGCATCCTTAGAAGCGACTTCCAGCCCT-3 ' 
(SEQ IO KO: 14) 

Sn P2B EpltOPa 
Ollgo 1: 

S * - CATCT AAACCGCAGGAAGAAAAAGAAAAAATCACCAAAGAAA 
TCCTGAACCGCAAAA-3 ' 

(SEQ ID KO: 15) 

Ollgo 2: 
S'-CTAGTT 

TCCTGCGCTTTA-3 * 

(SEQ ID KO: 16) 



IS 
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SEQtfEKCE LISTING 



(1) GOIUl IKFOBUTION: 



(1) APPLICANT: 

(A) JUKI: MEDXYA HOLDINGS BV 

(B) STREET: CHUHCH1LL-UUUI 223 

(C) CITY: amstesdak 

(E) country: ths ketberukds 

(F) POST At CODE (ZIP): 1078 CD 

di) title or nrvEjrric*: vaccines 

(Hi) NUHBEA OF SEOOCMCES: 20 

(Iv) COKPUTEB KEADAIU FORM: 
(A) MEDIOM TYPE: rioppr 
(I) COKPCTER: IBM PC eoapatlbl* 

(C) OPERATING SYSTEM: PC-DOS/HS-005 

(D) eomOBX: FftUaUa Ettiuii 11.0, V.nlon 11.25 (EPO) 

(Tl) PRIOR APPLICATION DATA: 

(A) APPLICATION JfDKBER: 68 9216317.9 

(B) FILDfC DATE: 31 T JCL-H92 

(Tl) PtIOl APPLICATION DATA: 

(A) APPLICATION NOBSt: C8 9306398.0 

(B) PILING DATE: 26-KAB-1993 

(2) IKF0BKXTI0N FOB SIQ ID NO: 1: 

(1) BEOUZVCE CBUUbCTElUSTICS: 

(A) LENGTH: 68 but pilrt 

(B) TTPE: nucleic acid 
(CI STBAMDEOMXtS : alogle 

. (D) TOPOLOGY: linaar 

(11) MOLECULE TYPE: DMA (gaacaic) 

(111) HYPOTHETICAL: NO 

(111) AXTI "SENSE: NO 

(▼1) ORIGINAL SOURCE: 

(A) ORGANISM: Escbarlehla coll 

(U) FEATURE: 

(A) NAME /EXT: proaotar 

(B) LOCATION: 1..61 

(si) SCQOtNCC OSSCRIPTIONi SEQ ID KO: 1: 
AATTCACCTA AATTTCATCT ACATCAAATC CTACCCCTTC CTCAATCCTT AACCTACSCC 
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CTACCC CC 

(2) iktormatxoh roa seq id ko: 2: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LEWGTB: 66 bM* paira 
IB) TYPE: miclaic add 
(C) STWUCDtntESS: ainflla 
(0) TOPOLOGY: llaaax 



(11) 1 

(111) BTPOTKETXCRL: MO 
(ill) JURI-SDtSX: BO 

Ui) sequeyce DESCRIPTION: SEO ID KO: 2: 
AATTCAGGTA AATTTGATCT ACATCAAATG GTACCCCTTC CTCAATCCTT AAGGTAOGCG 
CTACCCCC 

(2) IMTORHATIOM FOR SEQ U> BO: 3: 

(1) SEQUENCE CHARACTERISTICS; 
(A) LENGTH: 60 baaa pair* 
(a) TYPE: noelilc Mid 

(C) STttARBEBKESS: alngls 

(D) TOPOLOGY: IImu 

(11) MOLECULE TTT1: DMA (flaoowlc) 
(ill) HYPOTHETICAL: MO 
(111) AKTX-SEH5E: MO 

(si) SEQUENCE DESCRIPTION: SEQ 10 MO: 3: 
CTACCCCCTA CCTTAACCAT TCACCAAGGG CTACCATTTC ATCTACATCA AATTTACCTC 

(2) WTORMATIOK FOB SEQ ID MO: 4: 

" (1) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 21 but pairs 
(8) TYPE: unci tic add 
(C) STRAHDEDKESS: tindt 
(0) TOPOLOGY: linear 

(li) MOLECULE TYPE: OKA U«eoalc) 

(lii) HYPOTHETICAL: KO 
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(111) akti-scmse: KO 

(si) SEQUENCE DESCRIPTION: SEQ ID KO: «: 
AAACACTCCC CCGGCGAACT T 
(2) INFORMATION FOR SEQ 10 KO: S: 

(I) SEQUENCE CHARACTERISTICS: 

(A) LEBGTH: 64 baaa pain 

(B) TYPE: sodeic add 

(C) STRAKDEDMESS: ■ ingle 
(0) TOPOLOCY: li&aar 

(li) MOLECULE TYPE: DMA (ganoaic) 

(lii) SYPOTKETICAL: KO 

(ill) AKTI -SENSE: YES 

(zi) SEQUEMCE OESCRIPTIOK: SEQ ID MO: 5: 
CTATGCATCC TTAACTAGTC ATTCTACAC6 GCCC CC CC C C CTCCTTCGTC CAACCTTCAT 
CCCT 

(2) INFORHATXC* FOR SEQ 10 MO: 6: 

(1) SEOUUO CHARACTERISTICS: 
(A) LEXGTH: 33 but pair* 
(S) TYPE: nucleic add 
- (C) STRAKDEDNESS : double 

(D) TOPOLOCY: linaar 

(II) MOLECULE TYPE: DMA (genetic) 
(ill) HYPOTHETICAL: KO 

(ill) AMTI- SENSE: KO 

(si) SEQDEKCE OESCRIPTIOK: SEQ ID MO: 6: 

CTACACGATC CCATATCAAC CTTACTAGTT ART 

(2) INFORMATION FOR SEQ ID KO: 7: 

(1) S1QU EKC R CHARACTERISTICS: 
(A) LENGTH: 29 but pairs 
fl) TYPE: nuclalc acid 
(C( STRAMDEDKESSt tingle 
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(0) TOPOLOGY: lloaar 

(II) HOLEOJtl TTFt: DMA (gtwnlc) 
(111) HYPOTHETICAL: KO 

(ill) Jurri-sxnsE: ro 

(xi) STQUEKCE DESC8XFTI0H: SEQ ID KO: 7: 
AATCGATCCA AATATGCCCT GGCGGATGC 
(2) DrTOMttTIQK FOB ISO ID KO: 6: 

(i) seobekce oouuctexxstics: 
(A) men: 31 bu« p&lrt 
(S) TYTX: oneiric «cld 
(C) STSAKDCDKXSS: Blaglt 
(0) TOPOLOGY: lin**r 

(li) MOLECULE TYPE: Oia (genaaic) 

(111) HTPOTHETIOLL: SO 

(ill) Airri-stjrsr: no 

(xl) SE O U EK C E DE5CRXPTX0K: SEQ ID KO: 8: 
TJUCTACTCT TGTTCCGGGT OG CCC COCGA T 

(2) xktohmuxok nm sco zo k>: 9: 
U) nouarcx cBmcnusrics: 

(A) LPfGT H: 78 but pair* 
(■) TYPE: nnclale add 

(C) STRAKDEDKEKS: aingla 

(D) TOPOLOGY: llnaax 

(11) HQLECCLE TYPE: DMA (gaaasie) 
(ill) HYPOTHETICAL: KO 

(III) AKTX-SEX5E: KO 

(xi) SEOUEKCE OCSaUPTIOM: SEQ 20 KO: 9: 
CATCTAAATA CTCTCCTTCT CCTTCTCCTC TT CC T CC TCA CTTCSGTTCT CTGCCTCCGC 
CTGTTGCTCG TCACCTGA 
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(2) IIITOWttTIOJf FOR SCO ID VO: 10: 

(i) SEOUEKCE CHARACTtJUSTICS: 

(A) LEKCTB: 78 tM*« p*ir« 

(B) TYPE: nucUic acid 

(C) STRAKDEDKESS: aingla 

(D) TOPOLOCY: 11BMX 

(11) KOLECULE TYPE: DMA (finoale) 
(111) HYPOTHETICAL: KO 
(ili) AKTI -SENSE: KO 



(xl) SEOUEKCE DESCRIPTION: SEQ ID KO: 10: 

CTACTCACCT GACGAGCAAC ACCCCGACCC ASACAA CC CA ACTCACCACC Hr t mr .lt 

CCACAACCAC ACTATTTA 

(2) XJfFOKKATXQtf FOR SEO ID KO; 11 = 

(1) SEgOEKCE CUAACTEBISTICS: 
(A) LEKCTB: 66 bus pain 
(8) TYPE: onclaie add 

(C) STMKDEDKESS: tingle 

(D) TOPOLOCY: Ho* ax 

(11) KOLECULC TYPE: OKA (gaaoaie) 
(lil> HYPOTHETICAL: KO 
(111) AKTI-SSKSE: KO 

' (xJ) SEOUEKCE DESCRIPTIOK: SEQ ZD KO: 11: 

CATCTAACAT CACCCCTCTC AAACCTCATA AAJI XU A r .i ATACAACCAA ACCTC67ACT 
CTACCA 

(2) IKFORHATIOH fOl SEQ ID KO: 12: 

(1) SE O UE KC E CEAIACTCU5TXCS: 
(A) LEKCTB: 66 B*S« P*l« 

(8) TYPE: mtclilc *eid 

(C) STRAKDEDKESS: alagU 

(D) TOPOLOCY: Unaar 

111) H0LECULC TYPE: DKA (i 
(Hi) 
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(iiil AJTTI -SENSE: jtO 



(«i) SEQUENCE DESCRIPTION: SCO. ID HO: 1J: 
CTACTCCTAC ACTACCACCT TTCGTTCTAT ICH1U. TTT TATCACCTTT CACACCCGTC 



(2) IKTOBKATZar FOB SZQ ED KO: 13: 

(« ssogpr cc cm umcTEaiSTics: 

(A) LENGT H: 30 bass pairs 
(» TTPI: snelelc acid 
(C) STSJUtsnuiZSS: single 
(0) TOPOLOGY: Hour 

(11) MOLECULE TTPC: OKA (geaoaic) 

fill) hypothetical: ko 

(111) ANTI-SEKSE: IK) 



Ui) SEQODtCS DESCRIPTION: ICO ID NO: 13 r 
TACTCTACAA TCGCTCGCCA CCATATCAAC 

(21 otqshltxo* roa sro. id ko: 14 : 

(1) SEQUENCE CHAtteTEKISTXCS: 
(A) LENGTH: 30 base pairs 
(8) TTPC: nucleic acid 
. (C) STUUCDZSKZSS: Slogls 
(D) TOPOLOGY: Hour 

(11) HOLECUIE TTTI: Dtt (geseaic) 

(111) HYPOTHETICAL: KO 

(ui) Jurri-srjrsi: no 



Ui) SEQUENCE DESCRIPTION: SCO 10 BO: 14: 

TTAGGATCCT TAGAACCGAC TTCCACCCCT 

(2) INFORMATION FOB SCO 10 NO: IS: 

(1) SEQOTKCE CHAJUCTPUmCS: 
(A) LENGTH: 57 base pairs 
(8) TYPE: nucleic acid 
(C) strjutoejdrzss: stogie 
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(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: DMA (gtnoalc) 
(ill) HYPOTHETICAL: HO 
(111) ANTI-SENSE: HO 

(xl) SEQUENCE DESCRIPTION: 5EQ ID NO: 15: 
CATCTAAACC GCAGOAACAA AAACAAAAAA TCACCAAACA AATCCTGAAC CGCAAAA 57 
(2] INFORMATION FOR SCO ID NO! 16: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 57 baa* pairs 

(B) type: rmelale acid 

(C) STRAKDEDXES5: single 

(D) TOPOLOGY: linear 

(11) MOLECULE TYPE: DNA (geaoaic) 
(111) RYPOTSZTICAL: NO 
(111) ANTI-SEXSE: NO 

(xl) SEQUENCE DESCRIPTION: SCO ID NO: 16: 

CTACTTTTGC CCTTCAGGAT TTCTTTCCTC ATTTTTTCTT TTTCTTCCTG CCCTTTA 57 

(2) XNPTOMITIOH FOR SCO ID NO: 17: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3754 bus pa Ira 
IB) TYPE: ascitic acid 
(C) STXUfD EMrriS: double 
(0) TOPOLOGY: circular 

(11) MOLECULE TYPE: DMA (genoalc) 

(ill) HYPOTHETICAL: NO 

(111) AVTI •SENSE: NO 



Ui) SEQUENCE DESCRIPTION: SCO 10 NO: 17: 
TTCACCTAAA TTTCATCTAC ATCAAATCCT ACCCCTTCCT CAATCCTTAA CCTACCCCCT 
ACCCCCCACA TCTTAATCAT CCACACCAGA CTTTCTCATC AAAAACCTTG ATTGTTCCCT 



60 
120 
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CULCAACCAA CAACACATCC ATCTTATCCT CAAAAACTCT ACCATTCTCA ACTTOGACAT 180 

CAACAA CC AT ATT A TCTC CC ACATCTCTCC TTTCAACTCC TCTCTTATCA CATATCCACA 240 

" TCCTCAATTG CTCCCOGCCA TCAACCCCAA ACCTATCCAC CTGCTTAACA ACCAATCTTC 300 

TCAACTTATC CTCCACAACC CCAT66ACAT CGAATACAAC CACATCTTCA ACAACTTCAC 360 

CCTTACCTTC TCCCTCCCOC TTCCGAAAGT TTCTCCTTCC CACCTCCAAC ACTAC6CCAC 420 

TAACSAGTAC TCCATCATCA CCTCtATGAA CAAACACTCC CTCTCCATCC CCtCT C CTTC 480 

CTCTCTTTCC CTGAACCCTA ACAACCTCAT CMGACTCTG A AACACTCCC C CCC C CAACT 540 

M TCCTCACUC ACTTTCCCCC ACCTCCOCGA CAACTTCAAC CCCTACCTCG CTAACAAATC «00 

CCTTTrCATC ACTATCACTA ACCATCCTCT CTCTTCTCCT AACCTCTAGA TCAACCCCCT «60 

TCTCATGCCC TCCCCTGAAA TCACTCCTCT GCGCGCTATC CCTGACSACA ACAACATCAC 720 

« TCTTAACCTC CACCCTTCCA ACAACAACAA CCACTACCTA TCCATCCACA ACTTCCGTAT TB0 

CTTCrCCAAA CCACTGAACC CGAAAGACAT CGAAAAA C TG TATACCACCT ACCTCTCTAT 840 

CACCTTCCTG CCTCACTTCT CCOCTAACQC CC T GCG TT A C GACACCCAAT ATTACCTCAT ' 900 

" C CCCC IACCT TCTAGCTCTA AAGACCTTCA CCTCAAAAAC ATCACTCACT ACATGTACCT M0 

CACCAACOCG CCCTOCTACA CTAACCCTAA ACTCAACATC TACTACCGAC CTCTCTACAA 1020 

OCCCCTGAAA TTCATCATCA AACCCTACAC T CCC AACAA C CAAATC6ATT CTTTCCTTAA 1080 

ATCTGGTCAC TTCATCAAAC TCTACCTTTC TTACUOUC M C CMCUCJI TCCTTCCTTA 1140 

rrwm»e»r CCTAACCCTT TCAACAACCT CCACACAATT CTCCCTCTTC GTTACAACGC 1200 

„ TCCCCCTATC CCGCTGTACA AAAAAAtCGA ACCTCTTAAA CTCCGTCACC TGAAAACCTA 12*0 

CTCTC7TCAC CTCAAACTCT ACCACCACAI AJUCCCTTCT CTGGCTCTCG TTGGTACCCA 1320 

CAACCCTCAC ATCCCTAACC ACOCCMCCr. TCACATCCTG ATCGCTTCTA ACTCGTACTT 13S0 

*° CAACCACCT6 AAAGHCAAAA TCCTCGGTTG CCACT6GTAC TTCCTTCCCA CCCATCAACC 1440 

TTCGACCAAC CACCCCCCCC CCCC CTCIAC AATCACTAGT TAACGATCOB CTACCCCCCC 1500 

TAATCACCCC GC1TTTTTTT CTCCCCCAOC U T MG 1 CC C GGCCACGCCT CCCCATGATC I860 

43 CTCCTCCTCT CCTTCACGAC CCCCCTACCC TCGCCCG6TT CCCTTACTGC TTACCAGAAT 1620 

GAATCACCCA TACGCCAGCG AACCTCAACC GACTCCTCCT CCAAAACCTC TCCCACCTGA 1480 

w CCAACAACAT CAATCCTCTT CCCTTTCCCT CTTTCCTAAA GTCTGGAAAC CCCGAAGTCA 1740 

OCCCTCTTCC CCTTCCTCGC TCACTCACTC CCTCCCCTCG CTCCTTCWC TCCCCCCACC 1900 
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CCTATCACCT 


CACTCAAACC CCCTAATACC CTTATCCACA 


GAATCAGGGG 


ATAACCCACC 


I860 


AAACAACATC 


TGACCAAAAG GCCAGCAAAA CGCCACGAAC 


CGTAAAAAGG 


CCCCGTTGCT 


1920 


CCCCTTTTTC 


CATACCCTCC CCCCCCCTCA CCAGCATCAC 


AAAMTCGAC 


CCTCAACTCA 


1980 


GAGGTGGCGA 


AACCCCACAC CACTATAAA6 ATACCAGCCC 


TTTCCCCCTC 


CAACCTCCCT 


2040 


CCTGCCCTCT 


CCTCTTOCCA CCCTCCCCCT TACCCCATAC 


CTCTCCCCCT 


TTCTCCCTTC 


" 210O 


CCCAACCCTC 


CCCCIirCTC AATCCTCACC CTCTACCTAT 


CTCACTTCCG 


TCTACCTCCT 


2160 


TCSCTCCAAC 


CTSCCCTCTC TGCACCAACC CCCCCTTCAC 


CCCGACCGCT 


GCCCCTTATC 


2220 


CCGTAACTAT 


CCTCTTGACT OCAACCCCCT AAGACAOBAC 


TTATCCCCAC 


TCCCACCACC 


2280 


CACTCCTAAC 


ACCATTACCA GAGCGAGGTA TGTAGGCGGT 


CCTACACACT 


TCTTCAACTC 


2340 


CTGGCCTAAC 


TACCCCtACA CTAGAACCAC ACTAT1TCCT 


ATCTCCCCTC 


TCCTCAACCC 


2400 


ACTTACCTTC 


WIMHWaB TTGCTACCTC TTGATCCCCC 


AAACAAACCA 


CCCCTCCTAC 


2460 


CGGTGCTTTT 


TTTCTTTCCA ACCACCACA7 TACCCCCAGA 


AAAAAACCA? 


CTCAAGAACA 


2S20 


1CC1 llUATC 


TTTTCTAOCG CSTCTGACGC TCAGTGCAAC 


CAAAACTCAC 


CTTAACCCAT ' 


2580 


TTTGCTCATC 


ACATTATCAA AAAGCATCTT CACCTASATC 


CTTTTAAATT 


AAAAATCAAC 


2640 


TTTTAAATCA 


ATCTAAACTA TAIATCACTA AACTTCCTCT 


CACAGTTACC 


AATCCTTAAT 


2700 


CACTCACGCA 


CCTATCTCAC CCATCTGTCT ATTTCCTTCA 


TCCATACTTO 


CCTCACTOCC 


2760 


CCTCCTCTAC 


AtAACTACCA TACCCGACGG CTTACCATCT 


CCCCCCACTC 


CTGCAATGAT 


2820 


ACOCOCACAC 


CCACCCTCAC CGCCTCCACA TTTATCACCA 


ATAAACCACC 


CAGCCCGAAS 


2880 


GGCCCACCCC 


ACAACTSCTC CTGCAACTTT ATCCCCCTCC 


ATCCACTCTA 


TTAATTCTTC 


2940 


CCCGCAACCT 


AGAGTAAGTA CTTCCCCACT TAAIACTTTC 


CCCAACCTTC 


TTGCCATTGC 


3000 


TCCACGCATC 


CTGCTCTCAC CCTCCTCCTT TGGTATGGCT 


TCATTCACCT 


CCCCTTCCCA 


3060 


ACCATCAACC 


CGACTTACAT CATCCCCCAT CTTCTCCAAA 


AAACCCGTTA 


CCTCCTTCCC 


3120 


TCCTCCCATC 


CTTCTCAGAA CTAACTTCCC CCCACTCTTA 


TCACTCATGC 


TTATCGCAGC 


3180 


ACTCCATAAT 


TCTCTTACTC TCATCCCATC CCTAACATGC 


TTTTCTCTCA 


CTCCTGACTA 


3240 


CTCAACCAAC 


ICATTCTCAC AATACTCTAT CCGCCCACCC 


ACTTCCTCTT 


CCCCCCCCTC 


3300 


AACACCGGAT 


AATACCCCGC CACAUGCAG AACTTTAAAA 


CTCCTCATCA 


TTCCAAAACC 


3360 


11C1 ICCCCC 


OCAAAACTCT CAACGATCTT ACCCCTCTTC 


ACATCCACTT 


CCATCTAACC 


3420 


CACTCCT6CA 


CCCAACTCAT CTTCACCATC TTTTACTTTC 


ACCACCCTTT 


CTCCCTGACC 


3480 



* 


v 
















EP 0 663 211 A\ 






*. 






AAAAACAGGA AGGCAAAATG CCGCAAAAAA GGGAATAAGC CCf.>r>OWU> AATGTTCAAT 


3540 










ACTCATACTC TTCCTTTTTC AATATTATTC AACCATTTAT CACCCTTATT CTCTCATCAC 


3 BOO 








f 


CSGATACATA TTTCAATCTA TTTASJLAAAA TAAACAAATA CGSCTTCCCC CCACATTTCC 


3660 










CCGAAAACT6 CCACCTCAC6 TCTAAGAAAC CATTATTATC ATCACATTAA CCTATAAAAA 


3720 










TAGCCGTATC ACCAGCCCCT TTCCTCTTCA ACAA 


3754 










(2) DTTOmtATXai FOR 5EQ 10 BO: 16: 












(i) atoutaci CSASACTCSXSTICS : 












(A) LDTGra: 37(9 bus pairs 










w 


(B) TTFI: nncUlc «cld 












(C) STftAlflf ******* * dMblt 












(0) TOPOLOGY: circular 












(li) WLCCDlt TYPt: OXA (fl*no»ic) 










« 


(111) HYPOTHETICAL: KO 












(iii) AHTf 'SmW ' HO 










a 


(si) SEOCZVCZ OESaUPTIOtf: SCO ID TO: IS: 












TTCAGCTAAA TTTCATGTAC ATCAAATCCT ACCCCTTGCT GAATCCTTAA CCTACGCCCT 


60 










ACCCCCMCI TCTTAATCA1 CCACACGAC8 CtTTCTGATG AAAAACCTTC ATTGTTGGCT 


120 










CCACAACGM CAAGACATCG ATCTTATCCT GAAAAACTCT ACCATTCTGA ACTTCGACAT 


1B0 










CAACAACCAT ATTATCTCCC ACATCTCTCC TTTCAACTCC TCTCTTATCA CATATCCACA 


240 








as 


TCCTCAATTC CTCCCCCCCA TCAACCCCAA ACCTATCCAC CTC6TTAACA ACCAATCTIC 


300 










TCAACTTATC CTCCACAAGG CCATCGACAT CCAATACAAC CACATCTTCA ACAACTTCAC 


360 










CCTTACCTTC TGCCTCCCCC TTCCGAAACT TTCTCCTTCC CACCTCGAAC AGTACCCCAC 


420 








*o 


TAACCAGTAC TCCATCATCA GCTCTATGAA CAAACACTCC CTGTCCATOC CCTCTCCTTC 


480 










CTCTCTTTCC CTGAACGCTA ACAACCTCAT CTCCACTCTG AAACACTCCC CCCOCCAACT 


$40 










TCGTCACATC ACTTTCCCCC A0CTC0CB6A CAACTTCAAC CCCTACCTCS CTAACAAATC 


600 








43 


CCTTTTCATC ACTATCACTA ACCATCGTCT CICTTCTCCT AACCTCTACA TCAACCCCBI 


660 










TCTCATCGCC TCCCCTGAAA TCACTGCTCT CGCCCCTATC CCTCAGCACA ACAACATCAC 


720 




■ ") 




to 


TCTTAACCTG CACCCTTCCA >CUr»r» CCACTACCTA TCCATCCACA ACTTCCCTAT 


780 


i 






St 


CTTCTCCAAA CCACTCAACC CGAAACACAT CCAAAAACTC TATACCACCT ACCTCTCTAT 

• 

25 


840 
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CACCTTCCTC CCTCACTTCT CCCCTAACCC CCTCCCTTAC CACACCCAAT ATTACCTGAT 


900 










CCCCCTACCT TCTASCTCTA AAGACCTTCA GCTGAAAAAC ATCACTGACT ACAICTACCT 


960 










CACCAACGCG CCCTCCTACA CTAACCCTAA ACTGAACATC TACTACCCAC CTCTGTACAA 


1020 










CGGCCTGAAA TTCATCATCA AACCCTACAC TCCCAACAAC CAAATCGATT CTTTCCTTAA 


1080 








» 


ATCTCCTCAC TTCATCAAAC TCTACGTTTC TTACAACAAC AACCAACACA TCCTTCSTTA 


1140 










tTCSAMGAC CCTAACCCTT TCAACAACCT GGACAGAATT CTGOCTGTTG CTTACAACCC 


1200 










TCCCCCTATC CCCCTCTACA AAAAAATCCA ACCTCTtAAA CTCCCTCACC TGAAAACCTA 


1260 








If 


CTCT6TTCAC CTCAAACTCT ACGACGACAA AAACGCTTCT CTCCCTCTCC TTCCTACCCA 


1320 




J 






CAACCCTCAG ATCCCTAACC ACCCCAACCC TCACATCCTC ATCCCTTCTA ACTGCTACTT 


1380 










CAACCACCTC AAACHCAAAB TCCTGCCTTC CCACTCGTAC TTCCTTCCCA CCGATGAAGG 


1440 








» 


TTCCACCAAC GACGCCCCCC CCCCCTCTAC ACCATCCCAT ATCAACCTTA CTACTTAATC 


1SD0 










ATCCCC1ACC CCCCCTAATC ACCCGGCTTT TTTTTCTCCC GCAGCCTTCG CTCCTCGCCA 


1S60 










CS0CTCC6CA TGATCCTCCT CCTCTCCTTC ACCACCCCCC TACCCTGCCC GGGTTCCCTT ' 


1620 










ACTCCTTAGC ACAATSAATC ACCGATACGC GAGCGAACCT CAAGCCACTC CTCCTCCAAA 


1680 










ACCTCTCCCA CCTGAGCAAC AACATCAATC CTCTTC6CTT TCCCTCTTTC CTAAACTCTC 


1740 








JO 


CAAACCCCCA ACTCAGCGCT CTTCCCCTTC CTCCCTCACT CACTCCCTCC GCTCCCTCCT 


1600 










TCCCCTCCCC CCACCCCTAT CACCTCACTC AAACCCCCTA ATACCCTTAT CCACACAATC 


I860 










ACCCCAIAAC CCAGCAAACA ACATCTCACC AAAASCCCAC CAAAACCCCA GGAACCCTAA 


1920 








» 


AAACGCCCCC TTGCTCCCGT TTTTCCATAC CCTCCCCCCC CCTCACCACC ATCACAAAAA 


1990 










TCCA06CTCA ACTCAGACCT CCCCAAACCC GACACGACTA TAAACATACC ACCCCTTTCC 


2040 










CCClttJUCC TCCCTCCTCC CCICTCCICT TCCCACCCTG CCGCTTACCC CAXACCTCTC 


2100 








40 


CCCCTTTCTC CCTTCCCCAA GCGTCCCCCT TTCTCAATCC TCACCCTCTA GCTATCTCAG 


2160 










TTCCCTCTAC CTCCTTCCCT CCAACCTCGG CTCTCTCCAC CAACCCCCCC TTCACCCCBA 


2220 










CCCCTCCCCC TTATCCCCTA ACTATCCTCT TCACTCCAAC CCGGTAACAC ACCACTTATC 


2280 










BXACTCCCA CCACCCACTC 6TAACACCAT TAGCACACCC ACCTATGTAC CCCCTCCTAC 


2340 










ACACTTCTTC AACTCCTCCC CTAACTACCC CTACACTACA A6GACACTAT TTCCTATCTC 


2400 










CCCTCTOCTC AACCCACTTA CCTTCCGAAA AAGACTTGCT ACCTCTTCAT CCCCCAAACA 


2460 










AACCACCCCT GCTAGCGCTC CTTTTTIICT TTCCAAGCAC CACATTACCC CCACAAAAAA 


2S20 








a 









» 
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ACCATC7CM GAACATCCTT TCATCTTTTC TACCCCCTCT CACCCTCACT CCAA C CAAAA 2510 

CTCACGTTAA CCCATTTTCC TCATGAGATT ATCAAAAAGG ATC7TCACCT ACATCCTTTT 2640 

' AAATTAAAAA TCAACTTTTA AATCAATCTA AAGTATATAT CAGTAAACTT CCTCTCACAC 2700 

TTACCAATCC TTAATCAGTG AGGCACCTAT CTCAGCGATC TCTCTATTTC CTTCATCCAT 2760 

ACTTCCCTGA CrecCCCTCC TGTACATAAC TACCATACCC CACCCCTTAC CATCTCCCCC 2820 

CACTCCTCCA ATCATACCCC GAGACCCACG CTCACCCCCT CCAGATTTAT CACCAATAAA 2880 

CCACCCACCC CCAACCCCCC ACCGCACAAC TCCTCCTCCA ACTTTATCCC CCTCCATOCA 2940 

„ CTCTATTAAT TCTTCCCCCC AAGCTACACT AACTACTTCC CCACTTAATA CTTTGCCCAA 3000 

CCTTCTTCCC A TTC C T C CAC CCATCCTCCT CTCACGCTCG TC C TIT CC1A TCCCTTCATT 3060 

CAGCTCGCCT TCCCAACCAT CAACCCGACT TACATGATCC CCCATCTTCT CTIJUOAACC 3120 

w CGTTAGCTCC TTCCCTCCIC CCATCGTTGT CACAACTAAC TTCCCCCCAC TCTTATCACT 3180 

CATCGTTATC CCACCACTGC ATAATTCTCT TACTCTCATC CCATCCCTAA GATCCTTTTC 3240 
TGTGACTGCT OCTACTCAA CCAACTCATT CTfiAGAATAG TCTATCCCCC CACCGACTTC ' 3300 

* CTCTTCCCOC CC6TCAACAC GGGATAATAC CCCCOCACAT ACCAGAACTT TAAAAGTGCT 3360 

CATCATTCCA AAAOCTTCTt CCCCCCCUA ACTCTCJUbCC ATCTTICCCC TCTTCACATC 3420 

CACTTCCATS TAACCCACTC CTCCACCCAA CTCATCTTCA CCATCTTTTA CTTTCACCAC 3480 

to 

CCTTTCTGCG TG1CCAAAAA nrMtttm AAATCCCCCA HAAAACCCAA TAICCCCCAC 3S40 

ACGGAAATCT TCAAIACTCA TACTCTTCCT TTTTCAAXAT TATTCAACCA TTTATCAGGG 3600 

aa TTATTCTCTC ATGAGCGGAT ACAf ATTTCA ATCTATTXAC AAAAATAAAC MATACCGCT 3660 

TCCGCCCACA TTTCCCCGAA AAGTCCCACC TGACGTCtAA GAAACCATTA TTATCATCAC 3720 

ATTAA0C7AT AAAAATAGCC CTATCACCAC CCCCTTTCCT CTTCAACAA 3769 

40 (2) vtmnanm for scq id ko: i*: 

(i) noo n reg characteristics: 

(A) uarCTH: 38 baaa pair* 

(B) TYPE: nuclaic acid 
43 (C) STtUUTOEDXESS: doubla 

(0) TOPOLOGY: circular 

(ii) HOLICOLE TYPE: DKA (genoalc) 
M (111) H YP O T HE TICAL: HO 

f iii } AKTI-SEKSE: KO 
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(v) FRACHDrT TYPE: intanul 

(ii) SEQUENCE DESCRIPTION: SEQ ZD KO: 19: 

TCTAGAGCAT CCCATATCAA CCTTACTACT TAATGATC 

(2) INFORMATION FDR SEQ ID KO: 20: 

(1) 8E00DO CHWtACTOISTICS: 
(A) LEKGTB: 14 maioo acids 
(8) TYPE: MMino add 
(D) TOPOLOGY: circular 

(ii) HOLECtTLE TYPE: pap tide 

(t) FRAQOXT TYPE: lataxnal 

(xl) SEQUENCE DESCRIPTION: SEQ ID KO: 20: 

Cly Pro -Gly Pre Ser Arg Gly Ser Asp He lys L«u Tbx Sar 
15 10 



1. Afc*ic«rjrota«Vpr*aratry*iiJa«tart^ 

at to C4anntnBt b ■ hatarotooous ■•core) protain. 

>• ^uwon proten acoorang to ct*m 1 wtwrOT t* teUnus toon C-tr*omar«t arxd ttvt soccrcj protan *a fankad by ■ 

X A kMion protain «osonSng to Omn 1 or <Ukn 2 «*twain lha tacond prot«n b an rtmrvgrnn. 

4. A kmian protain accordng to claim 3 wharain tha aacond protan t» an ajfeganc Mraianca darivad from a *<n«, 
bawarXitv tungua, yaact or parttita. 



a. A tuwn protain accorttng to dttm 5 «*>ar atn lha aacond protato ii an anfiganfc taguanca darivad from a typa Of 
hwnan inrnnxMoanqr «in« (HIV) audi a* HW-1 or HfV-2, tw C04 racaplor bfevfrtg tit hem HIV. tor «xarr** 
* om HflM or -2™ iMpafti Aor G rfrua, human rhinoWua auoh aa typa Zcrtjipa 14. Harpaa aimptax trfrua. pofow- 
ru» typa 2 or a, tooKan^mxm <fts«aa* vtrus (FMOV). rsfatM vvua. rotawua, Htoanza yrua. cox»«*»# v»n«, 
r**r^rj«p«cM*<n«CHPV). toraxarrv*«th«tjrpa lOpapBormvVua, t»aE7 potato twaol and taomams eov 
tairans et prMaln or to ajAopaa; ar^ aMan Imrm 
tain arel faamaiM raumaev^onin (FHA) ar<^^ 

as E^Dfthaat Labia tan B aubuntf {LT-S), £,030 KS8 aralgana. and araaroaxbganie £,fiOj| wajaana: tta cat aurtaea 

anaQanCD<fiaia to*o^nim arMPa»oJ^^ 

myear^aamB. foumtaonnK. lapaaormm. C Ua^ ^ 

ptaamodkan or babaaia, tor aampla RhmaJMn MtfPWMn and papidac anoadng a w n u nooani c apaopas 
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7. A lueienpR^ accord** reclaim 6 whacamttw a 

tOumUDBOSDa c*gomvs 2. 4MdS«m)el«wininu»gmePZau 115-131 papco^wrtch con- 
tatna both i B and Teal epitope), and twnan papDoma trinai E7 protain, Harpas w^plax anogant, toot and mouth 
rtiaaiavfrjaanaganaai^aimiwimrTwr^ 

* 

«. AfcsionprotsinaooDfdtogi^^ 
of pretna and/pf gtytina amino acids. 

S. A baton prataii accord^ to dm a wharain 

10. A fasten protain accorrJng to ctaint a wharain tha rinoa f*s»n oonpr«M ana or mora gjyona-prnrna dpapWa 
unit*. 

» 11. A bdon protain acccro^ to any maltha pra^ 



12. A Uuan protain acoonirtg to daim 1 1 wharwin t* htnga r«g*n cortnns at Imi) 4 and pralfatfj 6-14 arrino acida. 
ae 1J. A fudon protaki acoofting to cttn 12 wharain tw htic^ rackin is a chain of lour w mcva an^ aod* cMMis tha 



wharain Pre <■ pretota. X and V an aoch gtycina. or an amrto add having a non-bufcy nda cnaoi: Z it any ammo 
•rid; p m a pcxitva tntagar: q h a pociftro mtagar of from ont to tan: and r ia zare or • posits trttagar graatar than 
ta zanx 

1*. A luston protain aocordwig to any coa or th# pr aeadmg cUrmi wtwwn *>« Nnga ragon a daf rod by a e*rbary-«nd 
protein of tia tatanua taan C-fcagmant or an anwvand pcftion e< tha aaoond protain. 

jo 15. A vaccina compo d bon corTpraang a tudon protdn aa dafinad in any ona o< f>a pracodfrig ctona and a pnarma- 
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Sac II 



c 



BamHI 



pTET NIR 15 



3 




#1 | -sroP-d, 

; PRIM€K 

-PGR 

S^* 1 H^c 8am HT 



RB Vt+tsb Lift* 
Sac II onJ BamHI 



TETC 



7\ 

Xbal Sp*I 
RE DiJsfc Sacfl + BcwnHI 
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pTECH 1 



BomH £ 



TETC 




The linker 

A. Anneal 



Xbal SptI 



DIGEST 

Xbali- B^m HI 





: h i 


Stop 


1 




Ih 



Xbol 



6am HI 
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THE EPTOflE 

a. «NHHflL 



Dicesr 

BamHJ + Spel 




FIGURE 3 
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FIGURE 12 
DNA Sequence of the Vector pTECHl 
(SEQ ID NO: 17) 
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DNA Sequence of the Vector pTECH2 
(SCQ ID NO: IS) 
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